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POSITION ENCODER FOR DETERMINING
THE ANGLE OR POSITION AND THE
TOTAL ANGLE ON DISTANCE MOVED

BACKGROUND OF THE INVENTION

Field of the Invention

The mvention relates to an angular position or position
encoder.

Previous angular position/position measuring systems
always record relative positions or positions that change
absolutely, and then forward these to a control system for

evaluation. This 1s also sufficient for positioning and control
tasks.

However, recording the total distance traveled by an
adjustment device has previously always involved the use of
separate mechanical/electromechanical counting devices or
clectronic counters with a battery buifer. This type of system
1s well known from its use 1n cars as a mileage indicator or
on printing presses as a totalizer. On printing presses, for
example, these totalizers are used to give a reliable readout
of the number of sheets printed, reliability which 1s crucial
for calculating and measuring the print run length and
utilization of the press. The German Patent Specification No.
DE 37 44 200 (which corresponds to U.S. Pat. No. 5,040,
180) purports to disclose a method where this type of data
1s saved securely in an interconnected system of several
redundant electronic boards, each of which having non-
volatile memory. This 1s possible for this type of complex
machine control system and demands system control of
hardware and software. Irrespective of the time and costs
involved, this 1s not easy to handle and there are currently no
solutions on the market that are suitable for broad use in
universal applications.

SUMMARY OF THE INVENTION

It 1s accordingly an object of the invention to provide an
angular position/position encoder which overcomes the
above-mentioned disadvantages of the heretofore-known
encoders of this general type and which 1s easy-to-use,
precise, reliable yet mexpensive and which can display the
position and the total distance traveled (angular position).

With the foregoing and other objects 1mn view there is
provided, 1 accordance with the invention, an angular
position/position encoder for determining the position of a
moving part through evaluation of the direction-speciiic
changes (in 2) in the measured values recorded and for serial
output in binary form (via 3) of the position determined in
this way, wherein all changes 1n measured values are also
added together (in 4), independent of the direction of
movement, with the sum total being made available (at 6).

According to another feature of the invention, the mea-
suring range refers to a closed angle of 360°.

According to another feature of the invention, the mea-
suring range refers to a partial angle/distance, whereby the
finite total angle/distance 1s made up of more than one of the
partial angles/distances that can be recorded.

According to another feature of the invention, the sums
determined in this way are saved to non-volatile memory (in
4).

The 1dea behind the 1nvention is to take advantage of the
fact that with the use of a new absolute encoder to measure
positions or angular positions in accordance with the Swiss
Patent Application No. 2105/99, all the signal processing
takes place 1n the encoder 1tself, and that data outputs can be
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made for almost any length of information. This 1s not
insignificant, since i we take the example of a machine tool
which, 1n two-shift operation, may be i1n use for up to
approximately 3000 hours per year at an average speed of

approximately 1000 rpm which means that the total number
of revolutions made in 10 years is U=10*(3*10°)*(1*10°)

*60=2*10", or U=2"" revolutions. This would require a
31-digit binary output.

Modern servo drives move 1n various directions with
extremely fast acceleration, 1n some cases also just around
a specific position value with many small partial sections,
meaning that recording the angular position or distance
traveled would involve a complex encoder signal transmis-
sion and require a powerful external control system.

In accordance with the present invention, the changing
position values are continuously added to measured values
smaller than or equal to a measuring range (in the simplest
case a 360° revolution) in an angular position/position
encoder and are, 1f required, made available for output in the
form of angular or position units which correspond to the
measuring range. The angular positions and positions that
are determined 1n this way should then be saved to non-
volatile memory to safeguard against mains power cuts, so
that when the device 1s switched on again, the last total sum
of the measured value of the angular position/position 1is
available for output via a serial interface with sufficient
binary digits. The SSI interface 1s 1deal here, since 1t can
provide the data quickly enough and 1s already an industrial
standard for absolute-measuring encoder systems.

If the distances traveled are also to be recorded when the
mains power 1s switched off, for example battery-powered
angular position/position measurements are required.
However, these requests are less significant for industrial use
than the mode of positioning within, for example, 360°,
which 1s becoming increasingly important, and also less
significant than the short distances which must be recorded
with corresponding precision and then added. This means
that the angular position/distance actually traveled 1s deter-
mined and can be used for many machine-maintenance
purposes, for example lubrication cycles, utilization rate and
also for guaranteed values. This type of measuring system to
record angular position/distance traveled is particularly efli-
cient when 1implemented as a component 1n an absolute
angle/position measuring system. Although the inventive
method includes the shortest distance to be recorded by the
measuring system, it can still be expedient not to use the last
bit of resolution of an absolute encoder for this. If a
measuring system 1s just positioned at a defined point of the
resolution limit, values which do not correspond to the
distance traveled are added together, since the last counted
distance, for example that of a binary value, often changes
by just 1 bit without covering the adequate distance. In
practice, for example, angles/distances of a small 10-bit
resolution of a measuring range (which corresponds to an
angle of '53° in a measuring range of 360°) are of no
significance 1n proportion to the total distance traveled.

The most diverse of angular position and position mea-
suring systems are available, and these are used to measure
the most varying distances. There are, for example, rotary
encoders 1n multiturn design, which give the position within
a closed 360° rotation and the number of rotations traveled
from the home position with direction-specific evaluation
(multiple 360°). Angular position and position measuring
systems with a measuring range of less than one full
revolution, (i.e. less than 360°) are also known, as are
incremental linear measuring systems and, increasingly,
absolute measuring systems which refer to the finite distance
traveled.
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If several such angular position/position encoders are in
use 1n a single unit, device or, for example, robot, plausi-
bility checks of the angles/distances traveled can be carried
out. In such cases, redundancy also enables measurements of
the angular positions/positions to be made very reliably 1n
the event of encoder failure.

The fundamental 1dea behind the invention can be used
for all encoder designs and, i1n particular, for the new
absolute angular position/position measuring systems,
which meet multiple prerequisites for signal processing of
the position values and data transfer of the measured dis-
tances traveled.

Other features which are considered as characteristic for
the 1nvention are set forth 1n the appended claims.

Although the 1nvention 1s 1llustrated and described herein
as embodied 1n an angular position/position encoder 1t 1s
nevertheless not intended to be limited to the details shown,
since various modifications and structural changes may be
made therein without departing from the spirit of the inven-
fion and within the scope and range of equivalents of the
claims.

The construction and method of operation of the
invention, however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read 1n con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of an encoder configuration
according to the invention; and

FIG. 2 1s a block diagram 1llustrating a sensor connected
to a confrol system.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the figures of the drawings in detail and
first, particularly, to FIG. 1 therecof, there i1s shown an
embodiment of the mnvention to 1llustrate the essential fea-
tures of the imnvention, where 1 represents an encoder that
outputs pulses 1n the event of movement, which are totalized
in a bi-directional counter 2, taking into account the direc-
fion of movement. The position of the encoder within the
range to be monitored 1s determined from this. This infor-
mation on the position 1s sent out via a serial output 3 of the
encoder arrangement, where 1t 1s processed further. The
pulses output as a function of the direction of movement via
lines 1a and 1b are also delivered to a counter 4, which adds
together all the pulses regardless of their direction of
movement, and thereby supplies a result that corresponds to
the total angle or distance traveled. This result 1s saved when
the unit 1s switched off, which 1s why a capacitor or a battery
5 1s provided. The accumulated result can be called up via
a serial output 6.

The output of the angle/distance traveled by sensor 7 via
a serial mterface 8, which 1s used to output the respective
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absolute values measured, 1s not detailed further. A control
system 9 can transmit specific parameters or commands,
while corresponding data, for example, 1n this case the

position and/or the distance/angular distance traveled, can
be called up via the same serial interface.

I claim:

1. An angular position/position encoder for determining
the position of a moving part through evaluation of the
direction-specific changes (in 2) in the measured values
recorded and for serial output in binary form (via 3; 8) of the
position determined in this way, wherein all changes in
measured values are also added together (in 4), independent
of the direction of movement, with the sum total being made
available (at 6; 8).

2. The angular position/position encoder according to
claim 1, wherein the measuring range refers to a closed
angle of 360°.

3. The angular position/position encoder according to
claim 1, wherein the measuring range refers to a partial
angle/distance, whereby the finite total angle/distance 1s
made up of more than one of the partial angles/distances that
can be recorded.

4. The angular position/position encoder according to
claim 1, wherein the sums determined in this way are saved
to non-volatile memory (in 4).

5. A position encoder for determining an angle or position

and a total angle or distance moved by a moving part,
comprising;

an encoder outputting a pulse when there 1s a movement
of the moving part;

a directional counter counting the pulses output by said
encoder taking into account a direction of movement of
the moving part, thereby determining an angle or
position of the moving part; and

a non-directional counter counting the pulse output by
said encoder 1rrespective of the direction of movement
of the moving part, thereby determining a total angle or
distance moved by the moving part.

6. The position encoder according to claim §, wherein the

moving part moves within a measuring range.

7. The position encoder according to claim 6, wherein the
measuring range refers to a closed angle of 360°.

8. The position encoder according to claim 6, wherein the
measuring range refers to a partial angle/distance, whereby
the finite total angle/distance 1s made up of more than one of
the partial angles/distances that can be recorded.

9. The position encoder according to claim 6, wherein said
non-directional counter has a non-volatile memory for stor-
ing the total angle or distance moved by the moving part.

10. The position encoder according to claim 5, wherein
said encoder performs all the signal processing such that a
data output can be made for almost any length of informa-
fion.
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